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=ABSTRACT =

Therapeutic Effect of Nicorandil on Angina Pectoris

Jung Chaee Kang, M.D. Sang Jin Park, M.D., Seung Gwan Kim, M.D.,
Myung Ho Jeong, M.D., Jong Chun Park, M.D.

Department of Internal Medicine, Chonnam Unzversity Medical School

Ock Kyu Park, M.D.
Department of Internal Medicine, School of Medicine, Won-Kwang Untverstty

The antianginal effect of oral nicorandil was examined on 15 subjects with angina
pectoris who had not been improved by previous treatment with beta blocker and/or
calcium antagonists.

Nicorandil, Smg tid, was added to their previous regimen which were composed of
beta blocker and/or calcium antagonists, and patients were followed up at least for 6
weeks.

The following results were obtained;

1) Frequences of anginal attack were markedly reduced in 11(73%) of 15 patients
after the use of nicorandil.

2) After the use of nicorandil, ST segment depression and T wave inversions were
improved in 10 (66.7%) of 15 patients.

3) In 10 patients who had been taken nicorandil over 12 weeks, 9 patients showed
sustained improvement in clinical status, but no significant side effect was noted.

4) In two patients who had undergone exercise tolerance test, significant prolongation
in exercise duration were noted.

5) The averse effects of nicorandil were as follows; headache in 3, insomnia in 3,
excessive perspiration, dizziness, thirst, constipation and facial flushing in 1, respectively.

Key Words: Nicorandil. Angina pectoris.
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Chemical Formula :

2 - (N -hydroxyethyl) nicotinamide nitrate (ester)

CONHCH,CHO,NO,

Fig. 1. Chemical structure and formula of the nicorandil
(SG-75).

Table 1. Characteristics of the patients studied

A FoedME #EY Y RIS S7HA &Y
AFAHRE vehlie Aoz geiA Ao

A AE & Nicorandile] P42 NaFAHES Yot
B7] 93 Agorf F&EY v R ¥
AZ@A 1548 Yo s 1 YAH a9E BE
8199 710 B a8l vlolc}

B W Wl

a5

19841 10€7-E] 1986'd 109712 Aoy
SHY WA 4T er JdHo afdd
A5 FoA HEeRAIDA], ZedAYE Nitrogly-
cerin® 2 X g3 ot AFH w3o] HF2Y
Z 28 d #AE ol Al Nicorandilg 37} £
o2 RA3YL ol F 65014 FHo| 7hs3t
V4 5SS o2 3Pt HATHoR 65y
F3o] 7Fs3lA A 159 &) 74-& R(Table 1) &
A AT 3, FAA R A AT 64, F
AAl FAF 449, olF AT 2401k FAA

F4Fol g2 olffE 54 A4S AS 4.

No Age Sex Dx MI Hx Associated Coro. Angic.

1 a7 M E + HT -

2 2 M E - HT, DM -

3 66 M E - HT -

4 n M RE - HT, Lipid 3v. disease

5 51 M RE - HT 2v. disease

6 58 M RE - HT, DM, Lipid -

7 59 M RE - "HT, Lipid -

8 54 F RE + Lipid -

9 8 M RE - - Normal Coro.
10 53 M R - HT, DM, Lipid 2v. disease
1 5% M R - HT LCx. Bridge
12 5 M R - - RC. Spasm
13 56 M R - HT Normal Coro.
1 n M v - HT -

15 66 M v - - Sv. dinease

Abbr. E: effort angina, R: rest angina, V: variant angina, RE: rest and effort angina, HT : hypertension, DM : diabetes
mellitus, Lipid : hyperlipidemia, v : vessel, Coro: coronary artery Angio: angiogram.
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Table 2. Effects of Nicorandil in angina pectoris, in terms of the weekly angingl attacks and needs for nitroglycerin

(tablest /week)
Before After  Nicorandil
Pt No Dx Coro. Angio. Nico. 1wk |2wk | 3wk |4wk | 5wk |6wk = 12wk Effect
N P N P NPINPINPIN P|INP N P
8 8 7 0
1 E - 9 7 4 4 None
9 8 8 7 7 8 0 7
8 8 8 7 8 6
2 E - 6 None
7 4 5 5 6 7 5 -
2 2
3 E _ 10 4 3 1 0 3 Yes
14 7 6 4 2 1 2 5
10 10
4 RE av di 46 2 11 17 15 7 Yes
20 11 8 10 5 5 6 5
7 6
5 RE 2v disease ® 7 3 3 4 7 Yes
17 10 5 5 4 8 5 7
7 15 15 *
6 RE _ 10 11 8 9 None
7 6 5 6 7 8 9 10
0 0
7 RE _ 8 0 0 0 0 0 Yes
7 0 0 0 0 0 0 0
1 2
3 RE _ 20 0 0 0 1 0 Yes
13 0 0 0 1 1 1 0
0 1
9 RE Normal Coro S 3 0 3 1 Yes
21 5 0 4 3 0 1 -
* * Ca+4'
10 R 2v disease 12 10 u * * None
12 6 7 6 5 8 11 | Blocker
40 1 0 0 0 0 0 0
11 R LCx Bridge Yes
28 14 8 4 4 3 2 25
8 0 0 0 (4] 0 0 0
12 R RC spasm Yes
P 7 0 0 0 0 0 0 0
15 0 0 0 0 0
13 R Normal coro 1 0 Yes
16 1 0 0 0 0 0 0
3 3 0 0 0 0 0
14 A% - d 0 Yes
50 35 2 0 1 2 0 1
13 4 4 4 1 0 0
15 A% 3v disease - Yes
12 4 5 2 1 0 0

Abbr. N: Nitroglycerin (tablets), P:

Anginal pain attack.

~359—



Y
e
Wt

=
\5

7o) #Ae ojEgol AU WY
#7t X8 £23 A Fe Ho
1A} OB 7] W2 olct g
e AN HFE&NE g4
A F53 F5LA A=
A 735, ABAHA F501 A
Roldel A s = &
Y™ o, Ee AFHA F5ol A2 A
&

fol

i

N

i

N o{)j
o,

>
8 -
mln:g'..z:
b M
X
rzim

} 7

o of

oft Mg

[o
—

ox lo Y ¥ g
2
&
5
g
Lo
N
32
~ 32
9
N
T ¥

)
offl
N
o
)
%

AR |

sy
(.
Ha
fr
e
o
<
')
g{;"
H
Z
£
«
8
g.
L
fo
-H
off

O effort

O rest

Nitroglycerin (tablets/week)

Before Twk 2wk
Nico. After Nicorandil

W variant

— %

o Zau §$58a e NEs} PASHA AR o
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Fig. 2. Plots of changes in nitroglycerin dosages(per weeks) in subjects studied.
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1) Nicorandil £ojH o] FE5 23] v E F
B T~03)(HF 1638]) o] 4] FHF 1F0E0~35
3|(Hg 873), 230l 0~83)(HF 3.93]), 359
< 0~103)(BF 3.58]), 4Fo= 0~73(HF 31
3]), 55l 0~83(HF 3.43]), 6Fcl& 0~11
(BT 283 YPHoz2 FHI) Qg
BEE 49 S A3 ooy N8AHY 657 2]
2% o F5UHe) MsE 27} 1868 T 15
#)(% ) ] 2AcH Table 2).

2) Nitroglycerin ©] &% g 7o Nicorandils

Table 3. Criteria for evaluation of ECG changes

o Mol 5~ oy FAFE 1FHE 0~
30(BF 7.14), 2F A= 0~11(HF 3.9%), 3
Folle 0~17H(BFE 2.9%), 4F = 0~15%(H
T 2.9%), 5F0l= 0~15F(HF 3.3%), 6 Fol=
0~153(H 7 28%)0ler Yoz F37}
thn #HFE 49 E A Qg 119N 543} 6
F g% 9] $% Nitroglycerin § P22 z}z} 21.7
A3 9 1.9%(H 7)o} cHTable 2, Fig. 2).

3) FAA AAE A7 WslE RS 29
65 A8 ¥ Ngdd By STH, To =&
Ust o] olgazio] 4o 2 #dd A(4#)71 8
o, STH ¥ Tl W37 $48 735(+)7} 2
o o] o wi(Table 3, 4), X8 &FF37ALNA

Grade ECG Findings

ECG returns to normal.
1) ST segment which was abnormal becomes normal.
2) T wave changes from negative to positive.

Markedly
Improved (++)

3) U wave changes from negative to positive.

Improved (+)

Improvement of ST segment depression (0.5~1.0mm).

Improvement is observed in negative T wave.

Unchanged (+) No change

Increase of ST segment depression (0.5mm or more).
Worse T wave changes from positive to negative.
U wave changes from positive to negative

AST was used in evaluation of changes in ECG during exercise, where.

AST=(ST depression during exercise) (ST depression at rest).

Table 4. ECG changes after Nicorsndil

Improvement rating*

Wk ++(%) +4+~+(%)
++ + + -
2 2 5 6 2 2(13.3) 7(46.7)
4 8 2 3 2 8(53.3) 10(66.7)
6 8 2 3 2 8(53.3) 10(66.7)

*Improvement rating as in table 3.
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Tabie 5. Side effects Nicorsndil

Symptoms Pt No Percent
Headache 3 20
Insomnia 3 20
Excessive perspiration 1 6.7
Dizziness 1 6.7
Facial flushing 1 6.7
Constipation 1 6.7
Dry mouth 1 67
Number of side effects reported 7
Number of patients who complaint 8

such symptoms

STH e s7e] AANY 2eoliE &5
o) 27} % STHe| ARAES BLYSS
s,

4) SHASois} BAY FaHge FEo| 39
wEol 3el, B LY, VE, FALH, ¥
7o) 22} 1Moot Foke FUY B
A% 2288 JehtR) ghttiTable 5).

5) 12F0]4 15747h <) A7RE B2 o olA
E Az 6349 vasi FERAY UEE F

: [
&g ome m

-

Table 6. Longterm clinical effects of Nicorandil in terms of weekly Nitroglycerin need in 10 patients who were

observed over 12 weeks

} Before Nico. 4wk = 12wk (After Nico.)
Pt No. Dx Coro. Angio. Effect
NTG Pain NTG Pain NTG Pain
E —
1 9 7 7 None
9 7 7
E -
3 10 0 3 Yes
14 2 5
4 RE 3v. disease 46 15 7
Yes
20 5 5
5 RE 2v. disease % 4 7
Yes
17 4 7
7 RE - 8
0 0 Yes
7 0 0
8 RE -
2 0 0 Yes
13 Q 0
11 R LCx Bridge 40 0 0
Yes
28 4 2.5
12 R RC Spasm 8 0 0
Yes
7 0 0
13 R Normal coro 15 0 0
Yes
16 0 0
14 \" -
49 0 0 Yes
50 0 1

Abbr. NTG: Nitroglycerin, Nico: Nicorandil, others as in table 1.
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Table 7. Clinical effects of Nicorsndil in terms of weekly nitroglycerin needs and ECG changes in whom coronary

angiography was performed

NTG (tablets/day) ECG changes
Pt No. Dx Coro. Angio. Effect
0 2 4  6wk(A.N) 2 4 6wk (A.N.)

4 RE 3v. disease 46 20 16 10 + ++ ++ Yes
15 v 3v. disease 13 4 1 0 - - - Yes
10 R 2v. disease 12 11 * * + + + None
5 RE 2v. disease 25 7 4 7 + ++ ++ Yes
1 R LCx. Bridge 40 1 0 0 + ++ ++ Yes
12 R RC Spasm 8 0 0 0 + + ++ Yes
9 RE Normal Coro. 5 3 3 1 - - - Yes
13 R Normal Coro. 15 0 0 0 ++ ++ ++ Yes

Abbreviations as in table 1. A.N.: After Nicorandil.

3 Ha 163 @ 2.73]0]9) 1 Nitroglycerin g+
FE F2 47 207 € 3402 gt A
o3 Aol e v(ztzt pr oY), &
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6) BEUZYdeg AU 8o A
A #Eo F2lo] gl 49 odlA B} FEo] ¢l
£ 49 ol 4 2] Nicorandil £ 3 9] 443 7h4 o]
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